CONSTITUTION  OF THE FILM                      IO3
mainly of a semi-colloidal organic nature, in the water.
Retention is effected by the partial blocking of the water-
way, and by the attachment of the bacteria and algse to the
filter-particles as " zoogloea colonies." These grow quickly
since they receive the full food-value of the organic and
inorganic constituents of the raw water. Some of them soon
intermesh, and form a slimy gelatinous layer, which is in
reality a small cultivation-bed. Here peptonisation and
hydrolysis of the albuminoids take place by means of the
organisms growing and retained in the filtering skin. At a
level below, nitrifying bacteria flourish on the ammonia,
nitrites, and soluble organic products from the layer above.
For the nitrification abundant dissolved oxgen is of course
required. There are some indications that species exist
which can convert albuminoid substances directly into
nitrates, but they have not yet been isolated. The film thus
resolves itself into a gelatinous, semi-colloidal partially
organised layer, strengthened by a network of algae, and
supported on a stratum of decomposing organic matter and
underlying sand. In this jelly are contained the saprophytic
organisms that split up the complex albuminoids into their
simpler constituents, and lower down, the nitrifying bacteria.
For the activity of these latter, oxygen, as we have seen, is
. essential, therefore the filter-bed must be kept well-aerated,
and the aeration is assisted by the algae on the surface
which by means of their green chlorophyll contents liberate
oxygen in the sunlight (this action will be further discussed
subsequently).
We should infer from the above, not only a removal of
organisms by adherence to the film, but also a decrease in
the nitrogenous organic content as measured by the albu-
minoid ammonia, and a nearly corresponding increase in the
nitrate. Apart from the algic and bacterial action, a certain
amount of simple oxidation takes place at the colloidal
surface of the film, possibly owing to the formation of ozone
or hydrogen peroxide by surface condensation, or feeble
electric currents, or due to the production of some unstable
intermediate oxide acting as an oxygen-barrier, the catalytic